Abstract: Bacterial contamination of blood and its cellular components remains an unresolved problem in transfusion medicine, and is considered to be the most common microbiological cause of transfusion associated morbidity and mortality. This is because contaminated units may contain large numbers of virulent bacteria as well as, endotoxins that are considered to be fatal to the recipients. Endotoxins are high-molecular weight complexes of lipopolysaccharides that constitute the major cell wall component in all Gram-negative bacterial families. These molecules have been intensively investigated because of the increasing appreciation of their potentially pathogenic role in a wide variety of human disease states. The present study aimed to detect endotoxins and bacterial agents in collected blood bags and their transmission to the recipients of these blood bags. The study involved 100 randomly selected blood bags and their recipients. They were all examined by Limulus Amebocyte Lysate (LAL) assay using gel clot method for detection of endotoxins and by blood culture for the detection of bacterial agents. Endotoxins were detected in five blood bags (5%) using LAL assay (gel clot method), while bacterial contamination was found in only one blood bag . The bag that gave positive blood culture yielded Staphylococcus aureus, which was mostly a skin associated organism and was considered as a contaminant related to the procedure during donor venipuncture. None of the 100 studied recipients of these blood bags revealed positive blood culture. It was concluded from this study that LAL assay is a rapid, easy to perform, and a highly sensitive test that can detect as little as 0.03 endotoxin units per ml using the gel-clot method. In addition not all endotoxins or bacterial agents could be transmitted to the recipients of blood bags, this depends on their volume and whether the recipient is on antibiotic therapy or not.
INTRODUCTION
Blood transfusion remains a common practice in the critical care, and in surgical settings. Transfusion carries significant risks, including risks for transmission of infectious agents, and several immunemodulator agents which are known to be related to cancer recurrences, mortality and post-operative infections. (1) Bacterial contamination of blood and its cellular components is still an unresolved problem in transfusion medicine, and is considered to be the most common microbiological cause of transfusion associated morbidity and mortality. This is because contaminated units may contain large numbers of virulent bacteria as well as, endotoxins that are considered to be fatal to the recipients. (2) Endotoxins are part of the outer effects. (4, 5) There are more than 20 assays for the detection of endotoxins (4) In cases of RBC contamination, several of the contaminated units appeared hemolyzed or had an unusual dark color.
Symptoms started after as little as 20 ml to 50 ml of blood were infused and recipients developed septic shock due to an increased endotoxin level. (11) In the past few decades, medical literature has shown many case studies of apparent sepsis predominantly due to Gram-positive bacteria from normal skin flora. (12) The clinical severity of a transfusionassociated septic reaction can vary considerably, depending on: (8) 1 
Aim of the work:
To study the presence of endotoxins and bacterial agents in collected blood bags and their transmission to the recipients of these blood bags at the Medical Research Institute.
Material & Methods:
The present study was conducted 
І. Sampling:
The study involved the collection of blood samples aseptically from:-
A-Blood bags
This was carried out on one hundred 
Identification of bacterial isolates:
After over night incubation, isolated colonies growing on blood and
MacConkey's agar plates were identified morphologically by microscopic examination using Gram staining and biochemical tests according to the standard methods described by Forbes et al. (17) B-Detection of endotoxin by LAL assay: to be subjected to LAL assay; which was performed using the gel clot method and following the manufacturer's instructions.
Principle of LAL assay:
The test is used for detection of endotoxins in a given sample by LAL; depending on the fact that bacterial endotoxins (LPS)
cause the Limulus blood to clot in a cascade of enzyme activation.
Treatment of blood samples:
1. Blood samples were centrifuged at 500 rounds per minute for 15 minutes to separate plasma fraction.
2. Separated plasma fractions were inoculated in non pyrogenic tubes using sterile disposable syringes. 3)
The reaction tubes were incubated at 37°C for 60 ± 2 minutes. The STVs were not disturbed during the incubation period.
4) The reaction tubes were removed and read one at a time. The tube was not bumped against the side of the rack.
Each tube was inverted in one smooth motion; without pausing half way unless it was obvious that the gel has not formed.
Interpretation:
If a gel formed and remained intact in the bottom of the tube after inversion of 180°, the test was considered positive i.e.
the concentration of endotoxin in the tube is greater than or equal to 0.03 endotoxin units /ml (the sensitivity of the STV). Any other state of the mixture constituted a negative test and indicated an endotoxin concentration less than the STV sensitivity.
Results:
The results of this study can be summarized as follows:
- Table 1 - Table 2 (26) It is important to note that the problem of bacterial contamination is most challenging with platelets. The rate of infectious problems reported with platelets exceeds that with RBCs by 3:1 ratio. (27) This was documented by Morel et al., (2003) who demonstrated a high rate of bacterial contamination with Bacillus spp.
and Staphylococcus epidermidis in platelet concentrates (41%). This is due to these organisms' survival and readily multiplication at temperatures of 20 º to 24 ºC; which are the storage temperatures of platelets. (28) In the present study whole blood samples were cultured to detect bacterial agents. This might be the cause of the lower rate of bacterial contamination reported in this study than those in previous studies using platelet samples.
In the present study all the 100 studied blood bags were of the same Brand. Also collected blood may be contaminated endogenously as a result of asymptomatic bacteremia of the donor. (25) In the present study a careful questionnaire was fulfilled for all blood donors to exclude bacterial infections and high risk factors.
Definitive diagnosis of Gram-negative infections is usually made by identifying the organisms isolated from blood cultures, but often the results are not available for several days. (30) The detection of endotoxins in the blood of patients with Gram-negative sepsis by means of an in vitro pyrogen test that depends upon the ability of endotoxin to produce gelation with an extract of blood cells (amebocytes) from horseshoe crab
showed that there was a good correlation between the results of the test and the presence of Gram-negative infection. (30) Finding appreciable amounts of endotoxins in the platelets of patients with
Gram negative sepsis using LAL assay has been reported. (30) In the present study each collected blood sample (from the 100 studied blood bags and their recipients) has been subjected to LAL assay (gel clot method) with sensitivity of 0.03 endotoxin unit per ml for detection of endotoxins. Five blood bags were positive for endotoxins (5%).
Because bacterial strains often proliferate in blood and its products during storage, some consideration has been given to shortening storage times (at least 2 weeks at 1º C to 6º C) in the hope of reducing transfusion-associated sepsis. (19) In the present study most of the blood bags with positive endotoxins (60%) were stored for more than 7 days. In concordance with the present study, Adjei . (19) It is known that the age of transfused blood is a risk factor for the development of multiple organ failure in surgical patients. infections significantly increase the risk of bleeding and hospital mortality rate for patients with cirrhosis. (35) (36) (37) It was concluded from this study that: 
